about writing deficits in AD patients is scarce, the evidence reported about these deficits colleagues observed that some kinematic measures of the handwriting process were 5 altered in MCI patients. Namely, these patients produced longer writing times and lower 6 mean pen pressure than healthy controls when they copied a paragraph, a grocery list, a 7 bank check or the alphabet. However, Lambon Ralph and colleagues did not observe 8 significant differences in spelling ability between patients with MCI and controls. 9 Conversely, patients diagnosed with mild AD differed significantly from controls in 10 both studies, suggesting that writing may be notably impaired at this stage of the 11 disease.
12
The difference in the findings reported in these previous studies may be due to 
15
It is well known that different writing tasks entail different cognitive processes (Bonin, 16 Meót, Lagarrigue, & Roux, 2015) . Thus, some tasks may be more sensitive to a given 17 deficit than others. Second, different measures were chosen to assess writing ability in sensitive to early signs of deterioration of writing production than the number of errors. 22 An increase in writing times might be detected even before the written production 23 system is sufficiently affected to produce more errors. Finally, chronometric variables 24 reported by Werner et al. such as written latencies or writing durations may reveal 25 subtle differences between patients and controls in the ability to access/generate 1 orthographic representations (i.e., spelling or central processes) or produce letter forms 2 (handwriting or peripheral processes). However, Lambon Ralph and colleagues seemed 3 to focus on spelling errors. This is an important point, since it has been proposed that 4 the pattern of deterioration in AD would evolve from the most central levels of spelling 5 to the most peripheral aspects of handwriting. 6 7 Central and peripheral processes on writing production 8 In order to write a word, one needs to retrieve the appropriate orthographic 9 representation (spelling) and the hand movements required to actually produce the 10 retrieved sequence of letters (handwriting). Based on the influential model of writing 11 proposed by Van Galen (1991), spelling is considered one of the so-called central 12 processes of writing, while handwriting refers to the motor or peripheral processes. The Grosjacques, Afonso, & Kandel, 2013) . In these studies the time required to initiate a 23 response (written latency) is claimed to mainly reflect processing at the central levels, 24 while the time dedicated to the actual production of the response (for example, writing 25 6 durations or inter-letter intervals) are mainly considered measures of peripheral 1 processing. However, evidence is accumulating about the fact that central processes 2 continue to affect writing durations after the response has been initiated (Afonso, In Van Galen's model, peripheral processes include allographic selection, force, provide a correct spelling for words with regular phonology-to-orthography (P-O) 21 correspondences, but lexical access would be required to correctly spell words with An alternative to dual-route models may be found in the parallel-distributed 7 processing (PDP) models (Seidenberg & McClelland, 1989) . From this point of view, . This is a difference with dual-route models, which assume that the 13 sublexical route may be used to spell to dictation without any semantic involvement 14 (Cuetos, 1991) .
In any case, both theoretical perspectives predict larger P-O consistency effects In the present study, as well as number of errors, we measured written latencies 
Methods

21
Participants
22
Thirty-two outpatients, sixteen of them with probable AD and sixteen with MCI, 23 and sixteen healthy seniors, took part in this experiment. All of them were right-handed 24 native Spanish speakers and they came from a similar socio-economic background.
25
Participants with motor or perceptive disorders were not included in the sample. The full set of stimuli is given in Appendix A. Experimental stimuli were conducted to make sure that all the controlled variables did not significantly differ 21 across conditions (all ts < 1). were used to register the participants' responses. all the participants the written picture-naming task was conducted in first place.
12
In both the written picture-naming task and the direct copy transcoding task, a 
Analysis of errors.
23
Mean accuracy and standard deviations for each group and condition are given 24 in significantly longer in the group with AD than in the control group, t(55) = 6.66, p <
20
.001, an in the group with AD than in the group with MCI, t(55) = 5.71, p < .001.
21
However, the group with MCI and the control group did not differ in this variable, t < 1.
22
The main effect of P-O consistency was also significant, F(1, 39) = 22.68, p < .001, Note. P-O = phonology-to-orthography.
13
Mean word pen pressure.
14 Mean written latencies and standard deviations for each group and condition are 15 given in significant, all ts < 1. Note. P-O = phonology-to-orthography. In the present study, we aimed to establish whether or not patients suffering more semantic errors in this task (mostly related to inability to recognise the picture).
11
This loss of semantic information may be at least partially responsible for the increased 12 written latencies observed in MCI and AD. However, it is important to notice that 13 reduced writing speed in patients was also observed in the copying task, suggesting that 14 the underlying deficit is not restricted to object recognition. in this measure in the same participant depending on the characteristics of the task or 24 the material, it is a possibility that observed differences between groups are merely due 1 to individual differences.
2
The effect of P-O consistency was similar for the three groups and in both tasks group. It is possible that the control group tested in the present study had also over-
15
relied on phonological information to perform the writing tasks.
16
One might think that if the semantic system is impaired in MCI and/or AD However, the different pattern observed for MCI on the different measures would be 24 difficult to explain from this point of view. In any case, our results do not support the 25 24 view that semantic deficits have a greater impact on P-O inconsistent spellings in 1 Spanish, at least in the written picture naming and the delayed copying transcoding task.
2
Altogether, our results are in line with previous findings indicating an evolution 3 of the writing deficits in AD from a deficit affecting central processes (which would be 4 already present in MCI) to a later impairment affecting lower levels of processing.
5
However, deficits in the production of individual letters would be more likely to appear 6 in mild states of Alzheimer's disease. 
